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Abstract: In this paper, a double PLC electrical control system is designed based on five-axis manipulator. The hardware part of
system contains two PLC, which control major and minor manipulator servo motors respectively. They both help to
streamline the basic mechanical movements like loading and unloading industrial materials. The software part is sched-
uled and modularized giving rise to a more flexible and adaptable technical process. What’s more, supervisory configu-
ration touch panel facilitates human-machine interaction functions, including parameters setting and industrial process
monitoring. The design scheme proposed in this case has been applied to an injection molding machine successfully.
This case implies good stability, high efficiency and easy operation of that design scheme.
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两台 PLC(PLC 主机和 PLC 从机)对五个运动轴进行模块
化分散控制[3]。PLC 主机主要负责主臂和横行伺服电机
的运动控制,PLC 从机主要负责副臂和手抓气动执行阀
















别采用 RS232 连接到触摸屏的 COM1 和 COM2 接口,由
图2  控制系统硬件架构
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器分别选用台达 DVP40ES200T 和 DVP32ES200T[4],分别
具有 40 个(24 个输入,16 个输出)和 32 个(16 个输入,16
个输出) I /O 口,另外还各有 3 个 RS485 通信接口,既能
满足系统要求,又具有一定余量便于扩展。其中主 PLC
采用 I/O 脉冲的方式控制主臂伺服驱动,通过 RS485 总
线的方式控制横行伺服驱动,从 PLC 采用 I/O 脉冲的方
式控制副臂伺服驱动。PLC 的 I/O 资源分配如表 1 所示。
图3  系统运行流程图


















宏模块设计,主要是为了降低下位机 P LC 的资源消耗,
共同分担 P LC 繁重的处理任务;通信模块,主要是为了
图 4  伺服驱动电机接线图
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触摸屏主画面如图 5 所示,  它由主臂工艺、副臂工
艺、手动调试、自动运行、调入模号等页面组成。自动
运行会记录循环次数;手动调试页面包括横入、横出、
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其他 PLC(如 S7-300/400 系列等)中,具有一定的普遍性。
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